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[#?fft*©l£B3 

ttm i ©mBEtffl^-oKA^-f 5 y ^« ^©siti^ 

2 2 n%mc'yy Y £ti6 1 o 

^©riiat), mm2comj±iz.t°-?z%L, mm 
iw**3i weh 3 ©mat «rEm»^e>« 

5, fl*9 2 fcffi*© K?-f *D3I*. 

[»#3U] «[E»3 0«BEflr#tt, fltr3E«agttEi 
fnESSifi«£Et Ktr-* Sr*rfS^/^m£E«#-e*) 
5, H**2tE«©K5'r>'<lllK. 

[»*«5] MEl^f^Si, «nE*?v:/#a-e£ 
$ $ ft 5 fltJBf #■ £ MESS 3 ©mffifff^ & SrBrJ£ 
©^^§y^TM»D#itrW*-i-5¥«**tr, W*9 

[»*96] B(rE«St^fe«i|&$ixSfi9iE*S«ffS: 

2 ©««ft^-4:4fi£'t*fB 2 
tV*, il*«2(cE|g©K7'r^tHlKo 
[f»*9 7 ] suEiS 3 ©«JEffi#f±flWE» 2 ©If Mff 

1**96 fcE*©K5-f>'<lHl» 0 
[ft*98] «HE^5>^a*^5>n-5llWBBf 

'<[SI*. 

-f*-Kt*i-5^*- vfvyym&x-hz, it* 

51 tE«©F5^^0Sgo 



(2) 

2 

-ft, 

mm i ©•EESrfflv^rttx**^ 5 v^flr *©»■«:* 

*U *»6tli^mi©mj3Et«ifiSEtict-^Sr# 

R**fll*©ttSE««)E m%\ ©WfeiriiS 
45® 2 ©ffitt%*-T-5« 2 ©«ffit v-7 h <£ 5 

BEJS«fll#SrRft*«JEitt«l ©mHt©M©fff 

j£(dw£X'? ? yy-rz, zt\zx<o, mm 2 ©sj± t * 

[MMn] IWi*?:'7 r *yy7fc:mvC4jjtS 
ftfc^Vi^lIiff ^-(cfg 3 ©ttBEft U 3 fg& 

11*91 0 tE«©Hltiffl^/i'^m 

JEff#©^J5Sc^fc 
[»*S12] ftflE^^xy^fcfc^-r, «fEM3 

(ommmt lx, ffimmMfrbmmztizmmm 1 © 
2 o it*9 1 1 \z.mm<Dmmm;<^*mzm -§-©«*& 

[»*Si3] iEMxr^i^^t, fl&BSB3 
©miEff #• i l x , ffirlstffitE i iffie&JffltE i tc tr 
-^fc^S^A^mEEftS-fcJIl^S, W*9l 1 (-E 

[1*914] OTteJ**^:/!*, iE^7^ 

x y sna^/u^ mjEffi^- 1 mim 3 ©muff 
* t zmizn 9 4 x y t?x® <o #x. x mti-r & * t -y 7° 
1 1 imm<nmmm^xmmm<v$i 

mm, 

30 15] SffEmM^t#t*&$tt5fiUEill©« 

*&<Dmm&*:m^xmz<nxi)$ 4 5 y^ft^©fi*i 

^tf , »#« 1 l ^E*©»ffl^Vux«JHf ^-©^ 

[11**16] buE^^xs/7-I^VnT, WE®3 
©«£Eflr#ttTWE»2©it«fS#*fflV^, If** 

[»*917] WE^7>'7°'t5^X5'7 c |C*DV^T, 

40 mmmfccommmmm&xibz,, 11*91 otE«© 

[0001] 

[?p;3©S-f 5f£«#Sf] »^x{f#^ 

/<ia»at;c c dmii*««*^ ©B»ffl^<^fli*© 
[0002] 

50 [«©S#f] fc'x^p<7, ^m*7«y, YTtsyio 
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7*7, *jftffl#P<7\ TVI»^7, &&U-?/l>?- 

LT, CCD (Charge Coupled Dev 
ice) SB8*ft**asi£<fflv*&;h,-C^5„ H l tt«E 
JfecO-^^CCD^H^ft^^-l 0 0«ffiM*l 
TV^„ HI l-^-f I SitnR© 7*Y?4 K 
1 0 1 fc:J:oT3te***<*ftfc««fl±, *-fH£LTS 
2ECCD 1 0 2i:|i2JM = SjtCCDl 0 2©ffiif 

^oTlff-fOTk^CCD 1 0 3(dte^$tlS 0 *¥C 
CD1 0 3icfe^$^fc*?tl4, 1 3KJ»h 2 KWlP 
$ti?> 2|go^/^flEff^-!c^or, tK^FCCDIO 

[0 0 0 3] H2I4, SitC CD 1 0 2iWM-fi>A^ 
<0/<A'7.WS.^%4> V V 4 ©— Baj^LTV^S,, 0 
2(r^^ti5 «fc ^V 2 M*V4li, (- 
V L ) WOK/V (0«tt) t**1-5 2<t«JEEflr-§- 

-efct) , *v 1 w*v 3 ii, iv"<* (v H ) > £w< 
(-Vl) , Xt/fiaw^ (Ottt) «r*1-5 3|S 

mEEflr-§-e*>s. as, -v L ^u?v H ©»±, 

*l, - 1 OVRXIl 5 VgftfcKfcSixS. *fc, flB 
U"</Hi, 7* Y?4*- Kl 0 l^feSilCCDl 0 
2^©*ffif©K*fflt^-h©LtV^««EE (0~1 
V) Srt5Ct*!-et5^, ->X7A©t§:*hl:©fHg£ 

[0 0 0 4] SitC C D 1 0 2 rt©tt*f©&j£t±, ii 
ft, Aw^k&tfo w^©^xmii£rfiiiccD© 

*>, H2l^£ti<5i; 5£> ^/^mffiW#*V!~0 

V 4 Kl*5tt5£W«A' (-Vl) SffOK/l' (Olfi) 
Ofif^iaot, SitC CD 1 0 2rt©m#©i|te7£ 

*<r*b*b« («ssynn) o tfc, 7*h^>f*-Ki 

0 l^feSitCCDl 0 2-m^©lii£tt, W^ttiLT* 

JEff-^V V 3 ©!EW<A' (v H ) ^/w^lcto 
©K^ffiL^T&fcftS (S^fflUTO) „ r©J;9 

/^^!:J£lf-§-0V2&tJ ! (| 1 V4iiSiECCDl 0 2 

rt©«W©teii(-©^«4i-5^Siffl#r'fe'9, ^/u-^ 

M!±m^<S> V 1 J§Lt/0V 3 tt, )t«#$ttfc*#©K^ 
ID LSt/Sit C C D 1 0 2 ^©^©iite^i^Jj-i'SK 

[0 0 0 5] SEC c D l o 2 rt©*fif©tei££:A*fiE 
fc±oTtT5aftttiii.T©ii l 9T'fc5o BE^fflLy-b 
©L#V^SJE^0~1 VgStJ)5fc*, «^©teii 
*0Va±O«£E-CfTofc»*. SitCCDrt©m#© 

jSCCDl 0 2!C|itiffiL-CLt 5, Sot, ASEffi 



t •) 1 o©Jf : ftj(±, SEC CD 1 0 2rt©/^7 ( f-j* 

^v^ttH) 1-5 it Kin. ^^ilMUItoft 
JWtjSt»4i-5ie«i«S:»«'f-5*:»KH:, SitCC 
Dl 0 2lcTOP$ti-5SESrAmEi--r5^S^fc5^ 

[0 0 0 6] C C imfateM J- 1 0 0 Ii, H 3 ic^-fic 

2 0fcJ:oTmBiS*i5 («*.!*, #W¥5- 
1 0 3 2 7 2#^«#fig) „ K5>f/<ia*l 2 on, « 
JHUggl 6 0^£>^$H5V"</l'VHi5.U ! -V L {cffi3 
1-5itS£«i±(cJ;or, Mia I ^s?m%\ 4 

o^k-S-x.bftS*-!' 5 yy^frxa^r (iitOV-5 

vmm) i^m^mf£u^mi-i>^^mmim 

<t> Vi-0 V 4 £4/sjcL, CCDltlflOOtfpit 
[0 0 0 7] *W 5 y^Hl&l 4 0tt, SfiCCDfgft 

mnf-l $y^^ft^Vi~v 4 , s.t^tt^WLH© 

y^<^flr*©-«t*Lrv^5. H4 J: 

1 0 l^b©«#©^ttit^Wic©^N-Y (H) 
*(5V) fcftO, SitCCDl 0 2rt©m#©fe« 
Pflfin- (L) 1"</U (0V) 

[0008] 9 -ix vy^xm^onB^M-mis 

0V~5V»ilU'<;K-fc5fc*, Ky-Y^mgS 1 2 
0 (VF7^^i«a5) ICtoT, iBCCDIO 

Eflr#*vi~*v 4 i^iftSix5o H2S.t;4/}>p>fc^ 

^^^/^ffif-Vi-v^l, -frti-e 
ti, /^xmi±ff#* Vi-* V 4 icMJSLT*5?), M 
!C ^^^^y^V^fS^TG©K*fflU^^ (HI/ 
^/W) !±, ViS-t/d. VsWiEW^/W-; 

(V H ) (Cfco-dSfrtlS. r©J:5fc, 5o©2 
fiS©^^ 5 vy/NVW^ff -§-V i~V 4 ^S, 2o©3fg©/N° 
^^€J£ff-t0 ViRXf4> V 3 t, 20©2«©^VUXg 
JE«^- 0 V 2 M * V 4 IC'^m S tl3 0 
[0 0 0 9] 11 5 (4, ?£*© K^'f^lHlKl 2 0©|#fi)c 
©-f!l«r*tTV^5 0 H5t**ix6J:5fc, Ky-T^ 
1812 0H, ? 7 y^ElK 12 1, ^i ©»«m@ 
SSI 2 2, *2©S*I»[llKl 2 4, fttF/<**£j(t 
SKI 2 3SrlTtT^5„ msdssi 6 O^fe©*©*: 
«imj± (-vl) (4^7^7°®s§i 2 i tfttf^iros 

©«S1«E (v H ) ttlR20fi«K«llBlKi2 4(c|K« 

[0 0 10] K7-f^@l§l 2 OI'A^^nfc^^ 5>- 
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5 

^Vw^fS-tv i~v 4 tt, ZtiZ'ft, 9 y 'y-f®'® i 2 
1 &tffg 1 ©tlti»lIlS& 1 2 2tioT, ifS©Sti 
(_y L ~o) &:f + 3 ft §• V lm ~ V , ta M $ *1 5 <, 
^$^/VwMf^-TGi4, ft 2 ©iS*Igdife|E]g& 1 2 

4l;iot < Bte©«I (0~v h ) ^-rm^TG m 

i transits. 5 y^Vi^fi 

T, K^WLJMIB^MJEi-SEu^yno^/u^ (V H ) 
ZtttoZti, /<^«fffll*#v 1 itJ«#V3i:fCffl* 

V4 m SVTG m Sr^-fo 

[0012] !>7 yy°mm i 2 1 mm 1 ©as 

B**iaiSl 2 2©A#W4fllJ**!l**LTV*S. 17 
\c*Ztli>?7>'7®%l 2 1(4, *t^->?CS^ 
-Y ^ — K 1 3 ltr#-r5^V^-K^7>'7 p |l]^T-fe 
5 0 y-Y^-Kl 3 1©7V-KiC(4, *2l!lK^e>l 
6 0^&oA«EE (-v L ) iWtoZtiX^Zo 

ym$i 2 m, a**i 3 oaCAisns^^^ 

(H7T?tt, V 2 -S.O ? V4^/P$tiTV^) 

©SEitrt^ (Hbv) Sr*^>?cfcioreasi- 

S„ #?^B1 2 1 ^ibffl^£^5iS®&# 

ii, ^ t-Ki3io*y- K*©«tt#r j - m 
cottflc (-v L ) < t'9%i«</<£5mffi-c'ss-r5^t(- 

J;D*3fe$ix5. SoT« ttl^H l 3 o b ±©fi-s§-(4, 
H7ic*$tL5J;5i-, u^-v L ~ (-v L +5) © 

[0 0 13] [Si, «t!4, *y-K«m^f±» T7- 
KflMtt-^V K© Kn yytfti 5 *# < 

looHiii <Dmmmm® 122s, hkhik 1 

6 0*>b-^A.f)il5^©*SSfE (-V L ) £«ifi«E 

(ov) fc©lBicgsR$ixfc2g:©CMOS^ 

^e>fts. ^ 5 ^eik 1 2 l^^w^^tifdf-^-tt, 

ft l ©«*f £SIIhII& l 2 2ffliii©CMOS^y/^ 
V L ~0{C7S5i5l-iitSSJx, Mi-2S@©-YV^- 
(_V L ~o) ^/^ff^iL-rm^^ns (H7ic 

* V 2 &U : <(> V 4 i LTtB/j£il, SitCCD10 2©$ 

[ 0 0 1 5 ] IH 8 14, ft 2 ©SSiH^&talSg 1 2 4 S.tM 
Ao*£jSIeIJ« l 2 3©A#fl5ift#j««tr*b-CV^. * 

9 v^his 1 2 1 si;! 1 (offimmm 1 2 2 ©« 



6 

*«#v xRU\' 3 ii, ? 7 yrim 1 2 1 RtMB 1 <om 
kk&ibiki 2 2iaotii»^^ ^-rsv^ff 

-§-V lm &OtV 3m > LT/^^^ta^l 2 3tiilA§tl 

[001 6 ] m 2 ©«ti«iHi8i 1 2 4 mmmm 1 

6 0^b^xbti5IE©milSHE (V H ) 

(ov) t ffmc&mztitc 2 §*© cmo s 4 ? 

5 >-^ff^-TGI4, ft 2 ©igtI»E]K 
10 1 2 4ffllg|©CMOS^W<-^tiot^2)S 
ft 3 k t bfc, 0~V H fcfcS i 5 

dttti §tt, JEK 2 a a ro W i"<- * J: o Tff 
*/$SKfc£ftT, ^/w^ft#TG m i LTtH^J$il5o 

ggl 2 3ii^x.e>ti5 0 

[0017] 1 2 3 (4, «i (ommmm 

@»1 2 2*»5>©flT# (Vi m &0 ! V3 ln ) t, M2©S« 
g&iattl 2 4«>fcO«#TG l i:H)«t« ^ ?f 

20 0Kl 2 3(4, Nft^MOSFET 1 3 3 aMP 
ft^MOSFETl 3 3btr ; frLrv^5 0 MO S F 
E T 1 3 3 a © V— V^itm 2 ©jg+S'S*ll]IS 1 2 4 

© l We. B ©-T 9 6» S ii5 ^ ^ 5 y ^ft*T 

G©li*IS^ff^TG m ^-^A^$tL, MOSFET 
13 3b ©^- h*frftt»*SilT*^5. 
[0 0 18] Ufc^oT, ^'C $y^Wk^|f^-TG^ 

0 v w^oJUHB (•ffiweiifflflB) fctt, m 2 ©fill 
«0Kl 2 4i>bffiA^50Vl/'<;u©?^ 
fltTGJ:J;oTMOS FET 1 3 3bttOFFti 

so 15, luetic, v B ^©seifTG/-tiotM 

OSFET1 3 3 aiSONiftS, ^r©^*, m^feii 

nm^m-x^ **x&fm*i 23 ?gi©s 

*V imSU 5 V 3m ) ^tt)/j$tl5 0 
[0 0 19] tfc, ^-Y $y^VNV^ff^-TG^5VU 

1 2 4^^ffi^$ti-5V H VV-<;P©^-r 
G m |c4oTMOSFETl 3 3bi40Ni/ii9, IUB# 
(C, 0 V V^/KDStEfttTG^-CiotMO S F 

40 ET1 3 3 atfSOFFifcS. ^©M*, R^ffiLM^ 

SHaKl 2 4*»&©W* (itll^tlfc^'f 5>?W§-T 
G m ) *Sffl*S*u5 0 

[0 0 2 0] ^OiplC^-f^^ftfTGI^T, 
ft 1 1 ©S*S«@^ 1 2 2 4*»feOffl 

^{f^V lm SU ? v 3ra< irTG m i^-a-^$tv, «*H1UA 
t/C C Digijffl©/^^flBE1f V i&t/* V 3 i LX 
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(V H ) «SS«Et, fKSfteafflo*V"</u (-v L ) © 

mwtEifc&st-rs. -©fc*, mniag&ieo 

Si, SttWM&S 2 o©*jggJEfct)!H&L*tt;h,[f & b 
5. lot, l«ft*f^l/^*^7^fAC/> 

ttttoftfcS 2o©mzimjE#t-^©F B 1Mtt, ±$©CC 

[0 0 2 2] #389311. ±B*1l»fc**Tfc3iifct>© 
©fim^lo©«4©SM«E©^£ffl^-t\ Af)/^ 
^) *#-r5^V^ff-§-!c»-f5- ti-iO, W4© 
U It, aE«JEE*fctt^rtJEEO^Sriiii»l-o©ffitt©« 

[0 0 2 3] 

S*i,58l©Stt©WKmfE«:ffivn\ »u-<^£# 
R»l©Stti:l±ft!!cS»2©SttS:^rt5*2© 

ttff i ©mil t <Dm<DffijE<Dmsx'? ? yy-rz ??y 

y°^mt&ffiz.X#'0, ^©ritriij, sm2©mE 
[0024] ME^ y yy°^&X'£&£titi'</i'X&m 
[0025] fifrie^ 3 ©mEEft -*§-s±, iOT2S»>£>«& 

£ tiSfttEfg 1 ©ffi4©Hii«E i/-</^tt5til 

[0026] mess 3 ©*jEEflr#i±» HtiEWMmn t m 

t>J:v\ 

[0 0 2 7] MIH-g-jS^ ai±, MK-'/ 7 > -/^X-±(& 
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[0 0 2 8] fltE«Si*»e>ttl&*^5irE«aS«BE«:ffl 

^Tfg2©A^^s^'ff#©wi£»u tufas 
i ©stt©mnmjistj ; gMiiick-^tr#-r5m2 

©J#«ff ^£4*1-3 $ 2 ©SII»#g£Mt*x.r 
[0 0 2 9] fifes 3 ©ttEEft ^ttWEM 2 ©*<!«#- 

[0030] Btna^^v^aa^^v^tsiWriBSf* 

©«£Ett, **«E-C*oTt>J:V\ 

[0031] mm^yyy^mt, *^^s9mj-¥4 

KSrW-t*^ VtyyfWti&X'hoXbi: 

[0 0 3 2] #$g$©#}£f±> A^£*l5^ 5V^ff 
m»*»e>(M&S-h,5tfl©*tt©WI«£E 

LTjgl©SE££/£1-3#K*T : y7 P i:, S?i!l©m 

WfclKfK 1 ©HE i «SE t fc t Sr^Ti-Si««fll 
^fc&rtl-SSWE**^:/*, «*««*©*«« 
«Sn©aa*fctt#ifc<5!&2©«tt:fc* 

^tsitE 1 1& % 1 ©mi± t ©ffl ©ff St©SE 7 V -y 

£f^5^7>7°XTy7°i£^T'*3i9, CjxfcJ: ►> 

[0033] mm^yyy°y-^-yy°^m^x^^iitz 
'<A>xn&tttmz.m 3 ©mE<t u 3 fta±© 

[0 0 3 4] HtlE^^ry7 0 iCt3V>T > SfTiES3©« 
BEfflT*i: Lt, 9WS«**»e>(ftl&**v5«rE«i ©*tt 

[oo3 5] iwa^dt^yy^Kisv^-c, tfFES3©m 

E«tiUT, flufa«SmE i tfJEftiiSE i tf - * 

[0036] fife^jig^T- -7 r/ii, Htjia^ 7 y/fet 

4fig$^S^/^mEft-ti«riE«3©«ffift^ £j?f 
«©^-r^^^-e^!9#x-Cffi^i-S^rs'7 = ?r^-e 

[0037] HutamM^^^stiSttrfss i ©«© 
mMm&*m^xw,2<DAj]m % y^«*©fi*«rae 

JftU «E«jR«ii:»ll!s«Etlce«-^Sr*1-5*2© 
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i i) J 1 > 
[0 0 3 9] ftim? 7 yf-fi>^7- y7°\Z^X^ ME 

Ff s©mj±tt«jfimi± x-fe o r t> 4 v \ 

[0 0 4 0] 

WfciS K?-f /<HKfc, CCDltl^lrlltS K 
9^/<lil*o*lt«*fflV^rRW1-5. 
[0 04 1] H9f4, *36W;:45 K?-f /<B*1 fcC 
CDS!^Mft* ; f■3 0Pi)|cffl^^5^»^S:^L-C^^5. H 

^biu'SA' (v H ) ©aamjE^tt&Sft, jsisic 

0?^5>'^iai|2ji»6>aitCCD«Blffl0^^5^ 
^Xff-5§-V]~V 4 , St>*^ffiLffl©^^ 5 is 
*flWG#**.6>;ll$. 3M5^[i]8g2i4, ££*© 

-Y^EIKltt, ^'f 5>^^(S# («0V~5V 
12ft) ]EV"<^o«i«BE©**«v^T, MS© 

U CCDj6**^3tRlilP-f-5. 
[004 2] ($ttm) ill 014, &i0*ttff£J: 
SK9-f^lllKl©«*S:^L-CV^5„ HlOfc*Sft 

M2©»I»@Sg6, ^7^0i&7, 9?*?/* 

gS4*»e>oiE©«S«JSE (V H ) tt, «2©»a»El 
S§6, $>JH1K 9 ©— ^©S-7-, StF^ 7 v://^* 
^0K8ic#t^$tl5 o #J±@Sg9©ffl7j (flWBEE 
V L ) it, #«H**lHlK5KfllnieSii5. ^5>^ 

2 ©jg|§»IIIIg 6 fcA* 3*1.5. 
[0 0 4 3] #«10SeS*leli»5li, 9 A» 

&4*.e>*i3*IWWE (V L ) £fflv\ 
x{f^-v 1 ~v 4 ^, sffeofitt (o~v L ) 

^■V lm StJ 5 V3 ni {i, ^y>!7V^X#$[Hl&8£A7J 
^7>7 P IlB§7fcA^$*i5o 

[0044] £ fc, %2 nW&WBmVk 6 14, m»El?§ 
4^e>- J j-x.6>*i5iEU"<^©SE (V H ) 

;^'mtg^ ?m<Dwm (o~v H ) zfi-rm 

^TG m «»-f5 0 W&tZ&oK, lf^-TG m l4, * 

y^ff^TG^tt, ?7y/A^7&M8tA* 
£*iSo 

[0 0 4 5] ^7>'7 P iaS§7©ffi*l4, SitCCD^ft 



^©^/^tHEft^ V 2 S:U ! « V 4 £fci), ^7>"/ 
//^^-g-^8©ffi^tt, |e#.(±| LXtMSC C DSKfi 
©^A-*SJ±ff V iRXf4> V 3 i/,c5 0 
[ 0 0 4 6 ] 010 Kmi- 4 5 #fflelS& 9 14, H^iJ 
fcfiH&iSFflfcfiftiR 1 RtfR 2 fctfLT*; 9 , -;tf ©SI 

^mew^©***! (v H ) htj©^ 
^mmmm (ov) msa* 3*1-0^5. ffirtRiJW 

fM«BEV L *a*Sii, mi©SII*»llBS5(c#t^ 

>o £*l5 0 

[0 0 4 7] Ell 114, HlOSffKiUaftSOAttti 
UT^S. «l©fi«3E*lHlK5H:, 

®» 9 a» &*u5*wftff (v L ) tftjfimBE (o 

V) £©P B 1tCg|f!£ttfc2®©CMOS^y^-^£f| 

it^5 0 ill ii^3*i345fc, &cmos y>/< 

— ^{4, Nft^*OMOSFET5 0a (5 0b) R 
tfPft^OMOS FET 5 0 c (5 0d) 

[0 0 4 8] *10«**ijHai65fcA*S*lfc^-f 5 
20 y^ft#V!~V 4 (4, lg|£DCMOS^y^-^ia 

5±9 fcHJII 3*t, JEfc 2 » g ©^ * fc 4 o TH 

*ff^V lm ~V 4m iLTtti7^*l5„ fKl©««£*HI 

*l5SI»£*lfc?'f 5 #V i m ~V 4ra ©» 

14, HI 2fc*-*-a9-C*>5. 
[0 0 4 9] Hi 3!4, iR2©»«[lS§6©JWWi 
fcflWMfciSLtva. m2©SII»SSS6l4, 

30 @K4*»e>-^ie)*L5jE©«s«flE (v H ) t«mjE 

(0V) t©P B 1t«ft3*Lfc2g:©CMOS-l'^-^ 
StUjI-CVS. HI 3iC^3*b54 5K, #CMOS-f 
>^-^(4, Nft**OMOSFET6 0a (6 0 
b) MPft^©MOSFET60c ( 6 0 d ) 

[0 0 5 0] fg2©«««ftH*6tA*Silfc^>f S 
^^I^TGi4, lglOCMOS^y/^iaoT 
>- ^Sfe 3 *l, R-o/V^x fflmtf 0 ~ V h K * 5 4 
5ICJtffi3*lT, 7-K6 lA^SBIiUfTGut 
40 LTiti7j3*i5o 4fc, HBfi-SteltBlf'tTG m {4, 

T, 7-K6 2^b^#g0~V H ©iitS^Xft^T 
G m ' fc LTfii7j3*i5„ ***f?iJiCt5^Ti4, H10 
fc*£*t545S-, Stettllff^TGnW^S^^^T 0 

//<A'^^ijHa»8fc«i&siis. w, s«g«niflr-§-T 

G ra &t>*it*I^;^{f^TG ra ' *s^7>-y//-«/^^ 
!HK8i^ii!&3*i5^(-o^TI4, *li«2f:L-C« 

[0 0 5 1 ] 114tt?7 ^7°lH]8g 7 ©#|*© 1 M%9jk 
50 Ut:V^5„ Hi 4I'^3*L5^7>-^@K7{4, ^-t^ 
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'y^CRXI^^-t-Yl 1 «r#LT*5»K ^-ftf— K7 
l l;*v^tffl*l7 o b^e,S*€EflJts6ix5miS^ 

yV^-K7 l©Ty-Ki4, ^-y^v-^C^ejOffl^ 
[&-SH&7 0 bKM^tl, *y~K«^Jfi (OW^/V) 
3*VC^5. y7>7Tl]&7i4, A2j*l7 0afcA#i* 

timmfrK.'*>vm% (v^w*,) ©£«# 

(»IV L ) CfcioTfiSI-S. Sfc, 

^7yy@K7^feffi^$ti,sii«^i4, a*flr#« 

7 0b ±©<f *fls^ tf- K 7 1 ©# V- HKattS 

(o v) «try- K«©«fcJ: 5 t*i< 45«ffi-eS)£ 

fcffi^ff^-*7 o b±©ff^!4, ^ou^ovKT 
t*5J;5^^7hS*i5o-c, ffl^lS 7 o b ±©«# 
14, Hi 4ic^£tiSi 5> w<A~v L ~o©2tt 

[0 0 5 2] r©i 5Sc, JgifiEJEE? '/ 7 v7'-f <5 r _ t 

KiO, ^/VXO&m (peak to peak) i4'Xft;-fr-f, ft 
4m («« W</K)~V L ) tf>P>, IIEWSSIE!: 

•CttMSiiS (Hi 2) „ Kt, ffi*cofc*, ¥4 jr— K 

7 1 fcjsita Kn^yttjittteHL-c^pjiLTv^o m 
T©t» t*3v i> mmr-h 5„ 
[0053] ^ 7 y/iK 7 o^t^'y? cottit 

U\ «xJ4, l/3-<v^fBCCD*fflv^fc«^fc 

5„ c©#-g-, SilccDom^^iii^aooo 

g#J£££!), S«CCD©«itWlPSii*«BEH:, 
*SC (1) "e*S*t5J:5K, ^9 7. l%W6T-f 

ftv\ 

[0 0 5 4] 
[Si] 

0. 1 tiF 

— = 97 Wo 

0. 1 aF + 3000PF 

[0 0 5 5] y 7 ^y@S§ 7 14, 014 iiTjcf yV ir— 
Ytyy-fm'&vmz.h, MOSFETfc 
f£*T"£ffl^T«t5r£t>T-£3o MOSFET 

[0 0 5 6] fisjx.fi, H 1 5 5 fc, yV t!— K 
7 1 tftxTNf t^©MO S F E T 7 2£ffi^Tfc 
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iV\ MOSFET 7 214, ^-WKK y^ititl 

Hi 614, yV;t— K7 1 Izj^XPi-^^/u 
OMOSFET7 3^fflV^fc#ilSr^LTV^5 0 MO S 
F E T 7 3 (4, y-fWKWV^I^^, V-* 

^tB*»7 0 b t^$firv^5 0 y y^y@8S7i4, 

[0 0 5 7] Hi 7(4, ^9^/^^«-*0»8© 

9 yf/^^^m^ 8 14, y 5 v^w 8 a atf/^ 
[oo58] y y >-yg[? 8 a 14, H 1 4 -CtM Lfcy 7 

yy@K7iifg#cDflifiSc-t:-$>t), ^-t^-yyc^t/yv 

t^Ci^t- K8 1 t©p B 1t, ^/W^/jSc^ 8 
bONft^MOS FET8 2 c ASffA$tlTV>5„ 

@S§ 7 ©*§£•£ [5]«i-0. ljiFBLhtLT^S. 
20 [0 0 5 9] /nVW* 8 b(4, T£l"</1- (V H ) © 

mmtt/Eirtiiyj^s o b >©p b i©«^^on/offiij 

»t5Pft^OMOSFET8 2a, ^yy^U8 
a©y*-r^--K8 l©*y-Ki:S5*«£E (0 V) t© 
r B 1i»M^ON/OFFfflSlt5Nft^^»MOSF 

e t 8 2 b , ^o'yyyysus aro^r-t/^-yyCiHiTJ 

I80b t©P H 1©»ii£ON/OFF©J$rf3Nf--t^ 
/WMOSFET8 2 c £lfLT^-5 0 

[0 0 6 0] 3 O0MO SFET82a~c (D^fl^'tl 
(Df- h^(ii4, M2©jg*I*i*IllIlg6©/-K6 1 
30 ^f>tti?j$ix6StelitSffi-§-TG m /J5A7J$tt5o S6o 
T, HI 2 t ±51-, ^5^«tTG# 

p-w^/w (ov) tft5<KiJBHifc*jv^r, 

ff-§-TG m l4'M' V^-lV (V H ) iftSfcft, PMOSF 
ET 8 2 a (40F Fftti, NMOSFET82bM8 
2c«ON«t4-5. flSoT, te&JHHfcfc^TH:, 

y y yygB 8 a #110^7 yy@K 7 1 151 CffiRttftl 
t*o, y7yy/^*-a-$i!K8(4, tyy/mm 

[0 0 6 1 ] Iratmil-fc^-C, y7>yf5 8al4, A 
40 «8 0a fcA#Sft5««i*itfc'</l'*flr# (v lB s. 

vv 3m ) oSE«*^ mmvo sr^-t^v-yctio 
xesu, ssE^^yv^- F8 ltioryyyy 
i-5. s§ot, (B8S»iiifc*irt«a**8 0b±©flr* 

(4 U^U- V L ~ 0 © 2 Hfc# fc ft 
[0 0 6 2] tfc, ?^?y/ftfTGiW^l' 
(5 V) tft5tt*fflL»IB!fc*i^r, RteigtHf^T 
G B |Jn-U^ (0V) tft^fc*, PMOSFET 
8 2ali0Ntl, NMOSFET82bM82cji 
OFFtltftS. SioT, ^tt)L«P B 1i-4oV^T{4, 
» m«*E (V H ) ;J5(liM8 0b^Ltl±iA^5 o 
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[0 0 6 3] t£oT, ty^-f/'^X&fjtm&Bfrtj 
», Hi 2K&£tiZ£?\^ u-u^ju (-V L ) , 
^Pflft (0V) , ft^-i'^ (V H ) £#f53« 

[0 0 6 4] i' y y 7*iS 8ali, ? y >7°[g]»§ 7 ©*§£• 

tmmK, hi 7t*i-y-fd-- vzm^tyyy® 

*. B i 8 5 

K8 1 |:ftitPft**©MOSFET8 3 
Srffl^TtJ:V\ PMOSFET83lt hRXf K 
Wyi ! NMOSFET8 2b^LtS«^ > V- 
xtfSfilTjiS&S 0 btftttSilTV^. *fc, 11911 
?<{*—V8 l{C'ftx-rN5 : --rJi'-/K7)MOSFET8 4 
*ffl^fcfi|*^LTV^ 0 NMOSFET84I1 <7*- 
f&O^KWf >^ttl^lt8 0 bCSSRSil, y-X^ N 
MOSFET8 2 bSr^L-CSitStiTV^o fyyf 

mw,8ait s rtL^cD^^Pib-f, y~f 
im&^wffi©* ? y-fm^m^ r t t>-c* a. 

[0 0 6 5] ^ 7 y7°/'<W&f$M& 8 iC*3i-t 

$8 a©*^>*C©^*fl Wj£©£5IwO. 1m 
F8*£U:*>*llf+£-C*5. * + Ctt, Jt&W 

mmib-fztm, 4fcf±SiEro«t5i-ccD»(fe5ti^ 
C tP0-*ffi±!-«1--5 r £ ^BrtB-C&S. fcff U 

JttfcW*£fc*jfco*+^*cti:, ###©«$<!: l 

T<b<fcV\, 

[0 0 6 6] /^/l-X-g-^8 b ©MO S F E T 8 2 a~ 
8 2 cfcfflV^ F7V^^I±, SitCCDfclJittSBc 

fpF (DmmmMm'&mzmmmx'mmi-z&mih 

[0 0 6 7] y-Mi.-w, y-hft : l, 

: /i , mmm^tz v ©y- vmm ■. 
c 0 , y-h-y-*«mw©mE : V GS , XtfLt^ 
HUE : V t ht1*5t, ISfPffi^lcfcltS h7^? 
©liS^v-^^^^xgnttTfecDS: (2) -C-3l£ix 

So 

[0 0 6 8] 
[fc2] 

B«= aCo (Vgs- V»h) 

[0 0 6 9] iSEof, h?l'5?**©tttM* W-h 
BW/^-hftL) fc*#<1-*itf, fSZ^^^V 

[0 0 7 0] Witf, «x.tt*, t"f't*^ y\zm^c 

CDltif©!^ TV«*t::«oT»SCCD*« 
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ijfsfcfeictt, /</ux<DiLt,±.mt) b$.*>T&<o<of$ 

ii, TIE cdS; (3) T-*$^5„ 
[0 0 7 1 ] 
[S3] 

r = 

g> 

[0 0 7 2] ml>/l©#iJ©J;5K, 1/31CCD©! 
•a-, SilccDroa;ffi^it^ic L (i|i)3 o o o p ft? 
io h%<nx\ g m =3 0m*-t/i5o y-h- 
y-^JS^wmJEVGsi: L£W»ffiv th i©s (v GS 

-V th ) : 5V, ff-YMtMom* : 8 0 0AiiRj£ 
LXV- h®&Co%nmU Nft^MOSFET 
©SISSmn : 6 0 0 cmVvS, Pft^VMOSF 
ET©«/ip : 2 0 0 cmVVSt-f ±*6© 
5£ (2) it), Pft^MOSFET8 2afflSH" 
(W/L) 1^7 0 0, Nft^MOSFET8 
2 b&rJS 2 ctiifi2 3 0 i:4S„ 
[0 0 7 3] ^7^y//-?/WX-g-fig[HlK8©SIJO 
20 #J*«fcoV^-CttWfS. H2 0I1, ^#)W8b 
$\ Pft^MOSFET8 2 a St^N^-V 4^MO 
SFET8 2 d^ffl^TfMLfc^y^TV^/W*^ 

[0074] B2 0i^Six5J;5{-, ^yyyfiss a 
i±, h i 4 -etiw tfc^ y yy°m® 7 1 mmom^xh 

9, * + ORtW-^-KS 1 ^r#-fSA^7V 
7°|s]SgT"fc5o ^5^7%8 a©ttJ^«l8 Obl±, ^ 
X#jta58 b ©NMO S F E T 8 2 d CD y-xSm-ft 

30 »i, ?7-y7m&7<om&bWim\co. UFKii 

[0 0 7 5] ^/WX-a-fijct(58 btS^t, P^-T^ 
MOSFET8 2a©y-Xi«I^ (V H ) CD 
ajEl»Et-attSlxT^S„ Pf+^MOSFET8 
2 a Jtt/N^+^/WMOSFETS 2 dOFM^ 
tt, *KWA»8 0cl!:WIS*iTv^. Pf-Y^A-M 

OSFET8 2 aStfNft^MOSFET8 2d© 

UJ*4*u5K»i«flr#TG B *A***i5. 
40 [0 0 7 6] ftot. fieidflSTG,^^ 
(V H ) bteZ&mMWlfcio^Xi-i^ PMOSFET8 
2allOFFt>iM, NMOSFET8 2dllONftlt 

tC|±, ^7V7°gB8 a©fflA*8 0b±©flHJtftttfj3 

AiVMt^ (V lra ^U?V 3lI1 ) ©^«^ (gffiU^K) 
~V L ) fe^t^CtioTfiai, Bt«^Sr^ 
-f*-K8 lfcJ:oT^9V5^-6. lot, teiifflPfl 
50 ic*5it 5 iiitim 8 0 c J:©ft#{4 y-<ju- V L - 0 © 2 
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[ 0 0 7 7 ] ix&iftfe'ft #T G n - U^JU 

(0V) tftStt^ffltWrajCte^-Ctts PMOSFE 
T8 2al±ONtl, NMOSFET8 2 dllOFF^ ' 
«£fc$fc», «jE«E (V H ) #W80c^L 

[0 0 7 8] lot, ^7^/^^«8i»E) 

ii, Hi 2K*Sit5J:5K:, n-w^ (-v L ) , 
*Wft (OV) , ftot^-f^A- (v H ) SrW-t-5 3fg 

ViXtf#V3#atfj3il3. >o 
[0 0 7 9] JdfiOWOi^Ut), ^yyyg[!8ai±, 

<<lr-Y*m^Z>?yi'-?m'&<Dm^ mosfet* 

xJi, 12 1 C*-f 4 5!-, ^7- K8 1 liftttP 
ft^OMOSFET8 3 trfflV^Tt) ±V\ PMOS 

FET8 3H, ^-bxtfKwv^saftSix, y-* 

*5ffl^Ji(Sl8 0 bJcgHRSfl/t^S. tfc, 02 211, y 
-f K8 1 (wftX-TN^^^/KOMOS FET 8 4 £ 
ffi^fc^l^LTV^o NMOSFET84I1 y— b 20 

fflv^r£fc-c*ts„ 

[0 0 8 0] ±$©£51::, #lli^© Ky^HSgl 
ir4*U4, (^SV^flHW &£H£ 

BE (V H ) o*Sr«ie-f5ftEiaB4Srfflv>-C, ASHE 
(-V L ) ^W-fS2ffiO^/>^mj±fS^- (*V 2 

m)± (V H ) i6»6>, ^£E@iS9Srffl^Ttfll]«E (V L ) 
£3g4£-*5::£t± 9, «S*EEt!i»fi»^*5 

ASHE (-v L ) *#srt*s-e#s„ 

[0 0 8 1] Sfc, ^5y^@Sg7XO : 
* 7 y7 r //<A'^^J«ia* 8 CO * 9 >7°£|5 8 a fcj8V*T 
14, «*mi± (0V) iaot^7^U^5. L*» 

^besss 9 ■e#fctiw«EEi £ ©m-ea aiawRi-5 r 

£^T3jtg-efc5„ f!lxJ4, ^yy^mBESrVc (0<V C 
<V L ) KK;£Lfcl§3\ S^t-^^o~v L ©/V^ 40 
ff-^14, »Itf~^;JS- (V L -V C ) ~V c ©^^xfl 

[0 0 8 2] tfc, r©4 5i-LT#fe;ftfcjl*;flEw< 
^^^r-r-s 2fit©/^*®F£ff^-i^ ii/^^tts 

{t^££$ (i-ftfct), 9ffeffl^>f 5^-e«JD#*.T 

V L ) , 9 DQfl[ (0iJx!4OV) , JUnEmEEW** (« 

v 3 ) **.f%-fZ>zktfx%Z>, ±«©i5ic, ? 7 > 
9SHE£v c Kl££bfdt3-i;:i4, Amffiw^/w (v c - 50 
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V L ) , ip^ffi (V c ) , ,&'L/r:«J{-;u.<;> 

V H ) £3rf 5 3«©/^*®HEff *«r»5 r £ 

[0 0 8 3] *o^-Ci±. IE ^^©HESISHE 

(V H ) Z&l$,irZ>Wr&{C^XMWLtc1>K 1^ 
2«EU:©flMi- (fJx.tf2f(©/^xjf^-) Sr 

mEEff 3 fttpie>-f , ^ 5 > r 7°x.if'<fl'X&j&i:fi 

<f f-££fi)c-f 5 r £ #TTttT?*>5. 
[0 0 8 4] *^»JirfcV>-Ci4, IEftflE£3§£1-5 1 

sdi^ititf, i3#t^ jkmm%w±-rz> 1 ^«e©«s@ 

&©#•£$ V^T, IE1IJ±W'</Hr^ti>#fltw-</i'©^^ 
^mE«^-*«1-5C£%-C-$5 0 r©±5«l§BJ 
icituf, jEAWii^ijRSEromatlilKSrfflv^, iEv 
^A'&U'A l^/P£^trfilTM©£tf ^^©^i^ftJEE 

[0 0 8 5] (SHS$|2) 12 3tt, #38*1©* 2©* 

K?-r /<B*i©*lJ***l/rv*'5. 12 3 

@&5, *2©SEtI£&|I]&6, ^^Hfc?, 

5 0 Sfi@S§4 (H9#JI) ^&HM6$nd]EOfltiMt 
HE (V H ) 14, »2©jflI»[HK6S.t>W[II!i9© 
-*O*SFFfcflfe|&Sit5 0 #HEH18§9©ffl^ (tfMmffi 
V L ) |±, #»l^m@^5t«t$tl5 0 ^-f5y^ 

^v^ft^-Vi-v^i, *j-j£-rsmi©»i 

»IU8§5tA^^H, ^-f 5 V^^ft#TG!4* 
2 ©MtS^^IUSS 6 1 A7J £ ti3o 
[0 0 8 6] 1 ©S*MmHISS 5 i±, ^ffi#!J 1 £ II 
»JEEH»9*»b4*.6il*«t>niI«EE (V L ) ^ffl 
V\ ^^$^^^ffi#V 1 ~V 4 %, ^f£©» (0 
~v L ) frfr*-S«*v lll ~V4 B l!:««i-S 0 

^•V2 m Xt/V4 m l±, ^9>9 , m8§7iCA^$tlSo 
[0 0 8 7] Sfc, ^2©StM*@8S6e, 
4^b i J-^5>Jx5IEu-</w©m)EE (V H ) SrffiV^, ^-f 

5>-^if-^TG^&, m^mm (o~v H ) trw-rs 

ff^TGn.StFTG,,' Sr^jft-fS. mtM 1 "CSS^fc 4 
lf^-TG m {4, ^^5>-^f^TG©»ISrlt#i 

5„ ff^TG m ' (4, ^-T$y^ff^TG©»i©^ 
TGnSVTGn,' 14, ^ 9 ^7"/^*#j£08g 8 fcA 
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10 0 8 8] ?yy-fm<&7 <D\&t)\t, iSCCDlf 

q-mn^^mimn i. v 2 &t5 9 v 4 t ft f) , ^7>-/ 

//N^x-g-figsotH^tt, il^ttiUS^SiSCCDpiti 

©/^xmffiff 0 v ^0 * v 3 1 4 s„ 

[0 0 8 9] II 2 3 iC*f i 5 fc, #£EIhIB 9 (1, j££| 
»cSS»$ftfc«SiRl&U!R2Sr*tT*J»), -#©*8 
*f±£i"<*©*S«JE (v H ) fc&tt£*i. ffi?j©Si 
*li£»*BE (0V) t««£ixTV^ 0 IffiR 

R 2 ©s^/-Ka>e>, m£Ev H *ffitiic»flEL-c#6)n5 

[ 0 0 9 0 ] ill ©£&$&£]$ 5 Xtf* "7 V^HNS 7 
©JUtt&fcHMfctt, JtixW, Hi iWH4~l 6 

y-fm^inm^h, mmmi x-mmLtciDtmmx'h 

(4, H*«Ht|g|#, Hi 2 i^-fil (5 "Cfe5 0 tfc, 
ftfc>%, 'U^ttEffi-S-* V 4 tHl 2iof<£ 

*i 5 a ?>-<?*> 5. ft, *si*«Ki3v^"C'b, «*©fc 
», K7 1 fcjsrta Kn yyffiEtt-t-^TMta 

LTfMH-5. 

[ 0 0 9 l ] m 2 <DMm%&W\® 6 ©attWfcflWStt, 
^»aitP«, Bi 3^i-at)-efc5. ^2©^4e 
^m@K6 tA^^tLTt^-r sy^ft^-TGii, hi 
©CMOS-fy^-^tio t/^^ Ji, Ho 
fflmft o ~ v H (-ft 3 <fc 5 t-if ts £ tvc , / — K 

o~v H ©twt^^ff^TG m ' it-cai*$tL5o * 

5ttt«tJ8V>TH:, H2 3K*Sii5J:5fc, 

[0 0 9 2] H 2 4 14, JffkMmiZ. i. i> 9 7 l/-f/><)V 
*£j*ISl&8©«j«©lW&jj*LT^5. B2 4i£^£ 
*i5J;5(^ ^ 9 y ^/^w^fScHK 8 14, t7isy° 

^8 aX^^-&J*SP8 bSr*LTV>5„ IS 2 ©fiH 
fcftIH*6©y'-K6 l*»6>fflA3*iSRl63IMi«#T 
G ra S4, lo®S?^P)AAi8 0 dS£#t*&£ti, 7- 

K6 2^fctH^$tl5i«II^^m^TG nl ' It, At© 
*B^A»e>AAi»8 0 e fc«$£ix5 0 

[0 0 9 3] * 5 8att, 111 1 4 TiftD! Lfc^ 7 

*-K8l*r*+5A^?^7Tll»-C*>5. fcfc'L, * 
^/■5->^Ci:^^--K8 l t©f]lc, ^/w*. £-1*135 8 
b ONft^«0 S F ET 8 2 c tfSlfA^ftTVS,, 
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®, ^7^7°lf|58 a©3r-r^->*C©^i;i4, 
0*7O#*ilS|«KO. 1 «i FRit Lt^5. 
[0 0 9 4] ^MMSSbfi, Pft^OMOS 
FET8 2 a, Nf t^/WMOS FET8 2 b, Nf- 
t^©MOSFET8 2c^tlTl/^„ Pft^ 
MOSFET8 2 all, JKB^/WXAI #T G „' (»i 

u^o~v H ) tmmztizAfims 0 e iffl^ilS 
ob t©ra©ssais:ON/oFFiai»i-5 0 n^*** 

MOSFET82bll, ^5 > T'glS 8a©^*-K8 
i©#y-Kfc**«E (0V) t©M©««£ON/ 
OFFllJ^-fSo Nft^/VMOSFET8 2clt * 
7^^35 8 a©^-r^->^Ciffi^/«|8 0 b t ©[«]©& 
^^ON/OFFfTiiJft-fSo 
[0 0 9 5] 3oOMOSFET8 2a~c©Wfll 

^^^^itTGiSc-l/^ (0V) £#5 

(V H ) tftSfc©, PMOSFET82aliOFFft 
ffi, NMOSFET82bW82cliON«i4 
5 0 get, fi^fflRllctJV^Ttt, ^9y7°|f|58 a/JSJ; 

^^y^Emt^i^rd^tft 1 ?, t7>-f/ 
^ yyy°m^7 tmm<Dmmn 

5o 

[0096] teaaswfcis^t:, 9 7 yy°U 8 a 14, A 

Al8 0a KA*S*l5HI«Silfc/<A'^flr* (V lB R 

iFv 3m ) ©K«^ (»v L ) j#+/^ci;io 
test, jS«^Sr^^- K8 licioT^^VT" 
lot, te@y»IWt*sitSffl*lft8 0b±©«* 
ti V L ~ 0 © 2 itft* i * 5o 

[0 0 9 7] ^jy^TGiSM^ (5V) 
t45K*WL»IIH]t*3V^-Cll, Steit*I«^TG m l4 
b-K;K0V) bteZtzib, PMOSFET82a 
iiON^ffi, NMOSFET8 2 bS.t>*8 2 cilOFF 
Wit ft S. r©£gr, A**8 0efc{fc*&S*iSJ|* 
^flttTG,' li/^W-i/P (V H ) tftoTV^fc 
PMOSFET8 2 a Sr^"LT, />>C W^liffi 

(V H ) ^mJM8 0 b!iffi^$ti5 0 

[0 0 9 8] !4of, *7V7/^VU*-g-$@K8rt»lb 
14, ^S^l tP«fc, Hi 2tip^H5J;5i-, d- 
U"S^ (-V L ) , ^Pfltt (OV) , Stf^W 

(V H ) Sr^-t-5 3fI©/V^mi±ff-§-0 ViRUq V 3 

[0 0 9 9] ^V^-g-fSaS8 btt, H2 5iC^^ti§J; 
5fc, PMOS FET 8 2 a ©f^;fc!9 (C, 
LtPMOSFET8 2 e ^fflV MTfi^-f 5 i t fetti* 
■5, 

[0 10 0] ^7^38a!±, ^y>-^lH]SS7©#£ 
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SgOttfc, MOSFETftt'Ofero^ft^i^ffl^T 

*tfi1-5rifct 5„ B2 6C*ti5K:, 

^V^-- K8 1 |:ftitPff^©MOSFET8 3 
SrfflV>rtJ;V\ PMOSFET83il h&tf K 
ydSNMO S F ET 8 2 b LTftifS^ft, V— 
xiitti-JM8 0 b^SM^tvO^o IC, r©##ic 

*5V-Cfc, 02 7fC^§H5J:5^, PMOSFET8 
2a«ftfc»)l;, y-Mrg»LfcPMOSFET8 2 

[0 10 1] H28fc*i-J:5K, K8 .o 

1 l:ttx.tNft^©MO S F ET 8 4 £fflV^T ? y 
yySP8 aSr«(SfCtJ:V\ NMOSFET84i4, 

#NMOSFET8 2 b ^LTftifi^ttTV^,, 31 

ic, r.©#-g-fc*3V^Tt> 112 9 i;*$ft5J: P 

MOSFET8 2aOf^5C ( ?- h Srftife Lfc PM 
OSFET8 2 e£^T/^*£&»8 bSrflfefcrs 

[0 10 2] ffi, ^y^7°[ElB&8 a (4, ±5£©«;:Ke> 

[0 10 3] i5cl;, ?7y7/s</ux&f8.®m8<Dt.tz 

m<Dmi$,mK^xm,wi-?>o 03011 /ot^a* 

8b£, Pf + ^MOSFET8 2aMNf-r^ 
MOSFET8 2 d SrfflV^T«{K Ltc? 7 V7°/^IV7, 
8 © 1 0y£^ UTl/^„ 
[0 10 4] 13 OiCTp^tiSJ; 51-, ^7^38 a 

14, H4 -csaui Lfcy 5 y^m^ 7 1 mm^m^x-h 

7°®&X'h% 0 ?7>y°%8 a<Dmj]j&8 0b\*^ '<fr 30 
7-g-j5gg|3 8 b ONMO S F E T 8 2 d © y-^Jg-f-fcllg 
«SixT^5. M, ^7y7l58aO^^CO« 

fta. ^7>ym»7<om^twim^o. i»F&.±.t 

[0 10 5] /^^SSbm^, P^-Y*^ 
MOSFET8 2 a©y-7$FF-f4, 35 2 ©igfcgJf «BIH 

G m ' (S*IW</1--0~Vh) ^#&$1xSA*»8 0 e 
ICffii^tVCV^o Pff^;VMOSFET8 2 a&TJ* 
Nf-f^MOSFET8 2 d © R W ^Si^te, « 
tH^jH8 0 c Kffi&ZtlX^Z. Pft^MOSFE 
T8 2 aWNft^MOSFET8 2 d <Df— bits 

[0 10 6] lot, R<E«HBflr^TG B iWl"</w 
(V H ) iftSCSBMIIfcia^-CH:, PMOSFET8 
2a!40FF«:ffi, NMO S F E T 8 2 d ItON'^mt 

fcsfc*, ?7yy°/'<^x£&®%i8(Dmtif&8o c 
at, ^7 a (Dm^JMs ob ±<Dim^mt}$ ™ 



B*7fclHI«fc, A/;«8 o a i^A;; $n5KS^5nfc 

A,V7.m^ (V lm &t>*V 3m ) ©Xgftjjg^ (ig|§W</I^0 

~v L ) j^t^>?ciaotem jSitjs^*^ 

-Y ^— K8 1 ic4oT^5>y'-t2)o «£ot> !5ii»lPfl 
ICfctt5ttl7Jiift8 0 c±CDft-§-i4W</U-V L ~0eD2 

[0 10 7] E»Mg«-»TG B ;9*n-W<* (0V) 
i&S^ffiUWffltUo^-Cfi, PMOSFET8 2 a 
I40NM, NMOSFET82dttOFFtli:4 
S. r©it, A*i»8 0 e (^#t*&S*tS*t«"^^flr 
fTG,' (4/^W</W (V H ) ifcoTVSfc*, PM 
OSFET8 2 a^fLT, ✓M' W</HtEE (V H ) ^ 
tii^»8 0 cfcffl^SixSo 

[0108] ftot, y 7 V7° / '<^%'&$m% 8 E> 

14, Hi 2 t^ftS 4 5 d-V</U (-V L ) , 
(0V) , &UWW^ (V H ) Sr*-r5 3ft 

[0 10 9] /^/W^-g-^8 bS4, 131 IC^tlS* 
5t, PMOSFET8 2 aWftt^C, y*-F£Sift 
Lfc P MO S F E T 8 2 e IrfflPtMt 5 ^ H tti* 

5. 

[ono] ^7 yfU 8 a (4, ^ y yynseg 7 ©#£• 
iH«fc> H3 0fc*i-^*- t'*m^?7>7'® 

^^--K8 H:ttxtPf-r^/VOMOSFET8 3 
&fflV^Tt4V\ PMOSFET8 3I4, ^- h-&t>* K 

WV'jJsftiftSii, y-*#ffl*»8 0bfcS8K£;h/r 

^■5o rtfXS&fcfcV-Ct), 13 3i^*:$tl54 

PMOSFET82a©ftb!)|;, y-h-^gitt 

Lfc PMOSFET8 2 e SrfflV^T^VWX^*U 8 b £ 

[0 111] H 3 4 1*1"± 5 fc, ^>f*-K8 

1 fcftx.TNf- J r^/K£>MO S F E T 8 4 Srffll^Ty 7 
>7°$&8 a%mi$LXb&\/\ NMO S F E T 8 4 (4, 

*Sffi*$it-CV5. JEt, r©##t*3^Tt>, H3 5 
!^$tl54 5t-, PMOSFET8 2aOftfc0t, 
y*-S*jtlitfcPMOSFET8 2 e^ll^T^W 

^riE* s b tfcjfrf s r. t %m*5 0 
[0112] y 7vy°/'^^®mi&8\z.%>tf-b 
97V7°®^8 & ^ ±»©«fc«b-f, te©f-yy 

3 0 

[0113] ***[«^*5^-ct>, Uttmro^if^ 
(4, * y >-y°//^7-&fi)c!E]g§[c:^t5^i' w-</w?r 
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VT^S. Sot, -t©fllfifc±, h7^*©7yf 

ioii4] mmm 3 ) #3gwc45 k^-t^eis&i 

[0115] 036 f4, Ky^IaliSgl©?*), 01 4 
fciSSftS^:*— K7 1 *fflV^fc^9^0»7ftC 

5o rr-ei4, s«ccD<efiffl©/'«/^*Eft^-*v 

[0116] 136 ic^-f 4 5 * 
SnSSSllttVtll, CCDftlfe^ 3©Si£C 
CDSr^-T5CCD|$3' (r^M«^ s *<Sv^p 
?x;n 2«^> ^ 5 >"7°tHlK 7 SrffMf 5^5 
V7Th1»» 7 ' Ctt, <aSl*p***l 

[o 1 1 7] ccdS53' icfc^rti, pt^wmw 

/&£ft5 0 #tt«l 3ICI4, WftoElt^LT, 
C C DlE«)ffl©/^ux«Eff # *V r * V 4 tfSMl£*l 
& 0 nlMl 1 tttESEVoFD^MB^n 

[0 118] n31il l©^7>:/|I]Sgg&7' fc*V> 
Tf4, p ? i;H 4 rtt P Nft^O^ K 7 1 #f 
$£ii5„ ^f^-K7 l©#y-rag=iS£iv TV 
- RI4*^^C^ib©ffl7Jll7 0 bicmm^nrh^ 
5. tWI^tifc^ ? >V{f^v 4m !4, AM7 0a5r 
^LT+^^CfcJW&SftS, 3r-^v"*Ct4, 0- 
«-ltfc»J***l, *fcS4nffi£fil l©H*L4V*Wt 

7 ObH, CCDKtllfflO^V^mfEflr-^* V 4 ^ffl 

[0 1 19] 03 7(1, K9^^H»105t>. 01 7 
i^^ti^^^— K8 1 Srffl^fc^y^T"/^/^^- 
8 1 c c DMmi- 3 t *tc*Wbi-S#^©« 

[0 12 0] H3 7fc*-fJ:5K, *fcEH*©a6K&* 

5nII«l 1K*V^-CI4, CCD»«^3©«itC 
CD*»J*i-5CCD«3' K7Mtt*£#*<&V*p 
^i/H2«JJl, *7>7/^*£j&[S]g&8£ 

5-1 7#»J***16. 

[0 12 1] CCDI53' fcfc^Ttt, p £:x/W©«B 
-kfc»fc* (H**-f) Sr^LT|g»jffi©S«l 3^ 



*$ti5o 3 lot, *ivPii©EIISr^rbT, 

C C DKftfflCD/NVt^miBf # *V!~o v^sgUjp^ 
5 0 tit, nSMl KCiilESJEEVoFD^^tl*^ 
5o 

[0 12 2] 03 7iC^£il3 4 9S-, nSSSll© 
y 7 I'T'/^/l^&j&lHlI&S 8 ' fc*5^Tf4, p-?^A- 
1 5rttCNf f^MOSFET8 2 cflSflM&ft, p 
fri/H 6rtl:ttNf-lr^MOSFET8 2 b&U^ 
-<^--K8 l^JgfifcStL, p^i/H 7rtlCI4P^-t^ 
10 ;HWOSFET82a«^5„ 

[0 12 3] »fiSixfc#-f $V^flr#Vi m H:, A** 

C{4, rtttttfc»J*SH, IfcttnMl 1©B^L 

!4, NMOSFET8 2c®y-7|;ilJil, NMO 
SFET8 2 c©KWVf4tll7Jilft8 0 bCftiLt^ 
5„ 

[0 12 4] W^i»8 ObCit ^-f F 8 1©7/ 
-K^SSRSix, F8 1 ©# y- Hf4NMO S 

20 FET8 2 b©y-Xtj$ft§tiTV^5 0 NMOSFE 

blc|4, p?i/H 7rt©PMOSFET82at^L 

rmaimflz (v H ) #tffaas*i5. mo sfets 2 a 

-8 2 c Hull, S«5JSBfS#TG m ^A*S 

ti, ISifc«l"eBl91UfcJ;5fc, ffl*l8 0b4>E)CC 
DBtfflo/^tfffllt* V^sffl^^^ 

[0125] 0 3 6/1 1/ 3 7 JlS^f ft©#ll-*5 

I^Tfc, CCDiStffM^ti^p £^/H 2 {4, ZEUJI 

30 VoFD^ft^E!-^?) r. t let J; 

ot7t h^V^-KrtWiifljmit^naSffil lflJC 
^^0^8' ©$§l^p >7*/H 4-1 7(4, MOS 

FETfciWiftfcSi'iafcft, '<>'f'*/i'-S*#'*£ 

i-54W**>5. lot, P !?x/H2fi* + 

0l4 cm -3, &&m£ii2itmmtKMlii, 
Sil, p^i/H 4~1 714, PT«#i o 15 c 

[0 12 6] tfc, 0 3 7tZ^Ltc?yy?/s</l>X& 

mrnrn^s' op^*/n 5~i 7i4, ^etift*^ 

$(4(M-T'J;V\ tfc, pi)i/H6Mp!7^H7 
©m(£l4*l-0ViJt5©-C#ii©p LTffM 

[0 12 7] p!>s>H8»t|il7t*ip?i*i:L 

©MOSFET8 2 b t, p|7i*l 7^ni)iAl 
so 8i-ffM$ti5Pf--t^/l'©MOSFET8 2 a 
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[0 12 8] 

[36W©«i*] ±iS©±5K, #3&W©K5'f>'<III&fc 

Lfc^ic^yyy-rSwiicj;?), Ii/^ (V H ) © 

mEEw** (-V L ) Sr^-f^fcw^i^Sffiftf-* 

EBSSrfflv^-C«flH*JEE (v L ) r i 1 J: 

9, «*WEEfctt|ft*t«©JM:5*«EE (-V L ) 

flE (0 V) £, ^JEia^T-ftfc^PolSil (V L ) i©IH 
[0 12 9] iffl±5tLt#?)*lfcAtE^ 
ftS-fc^J* (i-fcfcfc, BrS©*-f S^-CjB^jS.-C 
V L ) , rata (WittfOV) , Jttf]E«EEi"<* 

•EE (V H ) Sr^-J*-f5»^toV^TKWLfc*s, 1EU 

^xmj±ffi^-i± 3 «{cpi e>-f , * 7 ^sw^^ 

[0 13 0] ±E©Hil«^:}3^-C(i, 3E*EE«8£-J- 
5 15R«©*jEllI«SrfflV^, jitffi V"^***** 

l *«©« 

MUS§©^£fflv^, jEWEW^Srfrtf^m^/KD 
'M^KEflM-fc&fctSCfc 5. d©J;5S-# 

[0 13 1] &oT, #3PJ3£J;*itf, ffift (EWffi 
fcttfcmffi) ©&fc5*EE{S#«r»£1-5fc»©«MHl 
BSSr»J^fc»rtSCi:4:<, #«g©ig»ffl©#Mil> 

[0 1 3 2] K9^^@KI±, CCD» 

*^©^»jffl(-ISbft5fc©-ef3:ftv\ Lfl»U 
TfftW Lfci 5 C #f§ei|© K5^^EI1»S:* * 7 

<T AiCfci-t 5 C C D»*^ ©SiSC C DKftffl 
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[0 1 3 3] T^^V^jMcjo^TSi, SS, ICS 
tfffiaVf^A^ 7^TA©^«ffi«©iclf|5^ 

tfm«llIK^jE«EE3RttXtf^«JEE5Ri«SSr*1-5»^, 
[0 13 4] *»WtJ:iitf, «SIUl&S:l3R«©*i: 

t5:t*-e#5©-e, 7->^x^©s«B5a©# 
SWWij-efcSo UK:, iISS, (ttavfyf, d 

[0 13 5] I CS|5#», CCD, K?>f'<l§IK 

(Ky^ic) . mi94%vym&t&t^bm$Lii 

its. mUEI^Srl^Sct-rsctlcJ;?), KW^B 

20 [0 13 6] St K?^'<®»£CCDrt»fc-fM[; 
LT»rt+«rit^r«-e*>5. K^XEMfctCCD 

7°mm<F>m-kt>mm&tiz> a lot, -^nLfc*^^ 

[0 13 7] JEfc, **^©K?W^|iIKtJ:*itf, IE 
i^/i- (*fctt^V"</w) ©SMl;lE©^T-CCDSrffi 

ccD«ft#^^fflv^fcffla^i^A^^g « 
mw&m, pc, Tvmtgftt') fct3^^-rtt, #^{s 

• /hfflfcT?* 5fc*(fCft< , w©J; 5 fttel#m 
[0ffi©«*ftRM] 

[01] ii£*©CCDl|ilfOii^*t^c y ? 
[El 2] CCD»^*^©SilCCD^Igi)-t-5^*© 
[13] CCD««*^S:raBi-*-5a*© K9-T^® 

[14] t£*©^ 5 ^0^*41-5^ ^^ff 
ll 5] **©K9>f^ia»©«ll«tr*-*-^oy^H-e 

hi,. 

m 6 ] «© \ t 9-4'<®mz.#^xwm&.ismm*b 

[07] flEJlEOK^^^BlKKiartS, 
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[08] «*oK7^^llKK*5rt5, fr^ymm, 
[ll 9] #36 93 in £6 K7-f'«i:±otCCDlS 

mT&mm-tm&z^-r-fv -y?mx°hz>, 

[010] #3Mi©io©*lj5flfcJ:« KtW^ISI*© 
[01 l] *«WoK?-<^ia«H!:i8lt5Ki©SHi« 
[012] *»W©K9'f>'<lElKK*JV^T»4SnS# 
[013] K?>f ^0*fc*Jrt6f|S2©S*« 

[014] #»w©K?-f^0*t*rt5^9V7'iais 

© i ^<nm®M i £n^T'?v ytmxhh* 
[015] #3PJ©K7^1Sii§k::fctf5?7^7°!Si8 

[016] *?§?il© K7^^@S#li*3(t5^9>'7°lHlK 
©tfcSiJ©«^J^^1-7'n y^lffeS. 

[017] *mw<Dimmi&m^£?> k^^^hkk 

[018] *5lWoioo3Wifll!:i6K9^^iaiSfc 

[019] *3SW©lo©*)609t < t5 K^^IHSK. 
^-fyn-7^0-CS>5o 

[02 0] ##9!©lo©iSj^K:j:3 K7^>'<lHIi&l;: 
:i8rt5, i> 5>7 B /^^x#fi!clIlSg©tfcSiJ©«^J?r 

[02 1] #*H©lo©*ffiW;:J:5K7-f/<iaJSlc 
S8tJ5, * 7>"7V^*£$@S&©*fcSU©fS)&^ 

[02 2] *»^©lo©Hlfit(!UcJ;5 YyJ^m&K 
*srt 5 , ^7 v^/^^^rtHK© 4 fcgiJ©1iJ*0H £ 

[0 2 3] *»WOt>5 lo©»t«Ki5 K9-f/<0 

[02 4] #3§W© > fc> 5 lo©iWci5 K7^^HI 
g&lCftttS, ^7>7°/^/^-a-^[Hl8S©fl|fi£WSr^1- 

[02 5] ##&$©*> 5 lo©Hft{RJ^J;S K7^^IH 
KfcfcttS, ^7>-7°//-</k*&»&©*>5 10(01 

[026] *»ifl©fc5 immnMKzz vyj^m 

HfciBttS, ^7>'7 P //^^-a-^0K©tft:SIJ©«^ 



(14) 

[02 7] #388© t> 5 lo©^J6f!lici5 KtW^EI 

[02 8] **W©t> 5 10©Hffi#iJfc±5 K7-T^0 
f&fcfcttS, ^ 7>-7°//^^#l*IlISS©*fcSIJ©f»fig 

[02 9] *38«ot>5 iooiat«KJ:5 F7-f^H 
(&fc*3tt5, ^7^7"//N/^^[llK©*fcSiJ©«fiSc 

.o [03 0] #BE©t>5 lo©«K«ti5 K7^H! 

[03 1] *»«©t5 lo©^Jt#!l{cJ;5 
gglC&ttS, ^7V7°/^/^^-fie®K©*fcSIJ©«fig 

[03 2] #3BSU©t> 5 lo©^Jt#!lti5 K7-T^EI 
[03 3] #»W©<>5 lo©HlfeMtJ:5 h'y-4'<® 

20 fcfcfcttS, ^7>"7V^7^/t0i§©J;fcfJ©« 

[03 4] *»W©t>5 10©^»JCi5 K7^0 
KfctfltS, ^ 7>-7°//^7^[lgg©tfcglJ©tM 

[03 5] #3PJ©t5 lo©H»0i|{cJ;5 K9^/<EI 
BictJitS, ^7>-7°//NV^-g-/5S;ia8S©*fcSij©fg^ 

[03 6] #HW©lo©^#iJ|cJ;5, SSilcjfM 

30 [03 7] #«8©lo©^ft«cJ;5> ISttLLIcffM 
Lfc* 5 >-7°//^^-g-fiS;!lIK©«#iJ^^1-iifK0r' 

[*HJ-©«W] 

4 ms@B 

5 m i ©&4B£&!§ib 

6 8 2©££g&iiij$ 

7 *7V7*IhII& 
7 0 a 

7 0b tB^* 
40 7 1 K 

8 9yVy°/><)V7.§$m& 
8 a *7V7°gB 

8 b 

8 0 a AM 
80 b tH^H 
8 l ?<< ir- K 
82a~c MOSFET 
9 
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[032] [H3 3] 
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